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CLAIMS : 



What is claimed is: 

1. An enzyme preparation comprising an endoglucanase or endoglucanase core having 
a first amino acid sequence of SEQ ID NO: 79 and a second amino acid sequence of 
SEQ ID NO: 80 wherein, 

(a) in position 3 of the first sequence, the amino acid is Trp, Tyr or Phe 

(b) in position 4 of the first sequence, the amino acid is Trp, Tyr or Phe 

(c) in position 8 of the first sequence, the amino acid is Arg, Lys or His 

(d) in position 9, 10, 12 and 14, respectively, of the first sequence, and in 
position 4 of the second sequence, the amino acid is any of the 2 0 naturally 
occurring amino acid residues, provided that, in the first amino acid sequence, 

(i) when the amino residue in position 12 is Ser, then the amino acid residue in 
position 14 is not Ser, and (ii) when the amino residue in position 12 is Gly, 
then the amino acid residue in position 14 is not Ala, 

wherein the endoglucanase is obtained from a strain selected from the group 
consisting of Crinipellis scapella, Macrophomina phaseolina, Myceliophthora 
thermophila, Sordaria fimicola, Volutella colletotrichoides , Thielavia 
terrestris, Acremonium sp., Exidia glandulosa, Fomes fomentarius, Spongipellis 
sp., Rhizophlyctis rosea, Rhizomucor pusillus, Phycomyces niteus, Chaetostylum 
fresenii, Diplodia gossypina, Ulospora bilgramii, Saccobolus dilutellus, 
Penicillium verruculosum, Penicillium chrysogenum, Thermomyces verrucosus, 
Diaporthe syngenesia, Colletotrichum lagenarium, Nigrospora sp., Xylaria 
hypoxylon, Nectria pinea, Sordaria macrospora, Thielavia thermophila, Chaetomium 
mororum, Chaetomium virscens, Chaetomium brasiliensis , Chaetomium cunicolorum, 
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Syspastospora boninensis, Cladorrhinum f oecundissimum, Scytalidium thermophila, 
J Gliocladium catenulatum, Fusarium oxysporum ssp. lycopersici, Fusarium oxysporum 

ssp. passiflora, Fusarium solani, Fusarium anguioides, Fusarium poae, Humicola 
nigrescens, Humicola grisea, Panaeolus retirugis, Trametes sanguinea, 
Schizophyllum commune, Trichothecium roseum, Microsphaeropsis sp., Acsobolus 
stictoideus spej . , Poronia punctata, Nodulisporum sp. and Cylindrocarpon sp. 

2. The enzyme preparation of claim 1, wherein the amino acid residue in position 

9 of the first sequence is selected from the group consisting of proline, 
threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine and tryptophan. 

3. The enzyme preparation of claim 1, wherein the amino acid residue in position 

10 of the first sequence is selected from the group consisting of proline, 
threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine and tryptophan. 

4. The enzyme preparation of claim 1, wherein the amino acid residue in position 
12 of the first sequence is selected from the group consisting of proline, 
threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine and tryptophan. 

5. The enzyme preparation of claim 1, wherein the amino acid residue in position 
14 of the first sequence is selected from the group consisting of proline, 
threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine, tryptophan, 
glutamic acid and aspartic acid. 

6. The enzyme preparation of claim 1, wherein the amino acid residue in position 
4 of the second sequence is selected from the group consisting of proline, 
threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine, tryptophan, 
glutamic acid and aspartic acid. 

7. The enzyme preparation of claim 1, wherein, in the first sequence, the amino 
acid residue in position 3 is tyrosine; or the amino acid residue in position 4 
is tryptophan; or the amino acid residue in position 8 is lysine. 

8. The enzyme preparation of claim 1, wherein the first sequence comprises an 
amino acid sequence selected from the group consisting of SEQ ID NO: 102 and SEQ 
ID NO: 103. 

9. The enzyme preparation of claim 1 further comprising a cellulose-binding 
domain (CBD) of a 43 kD endoglucanase from Humicola insolens . 

10. A method of providing colour clarification of laundry, which method 
comprising treating the laundry with a soaking, washing or rinsing liquor 
comprising an enzyme preparation of claim 1. 

11. A laundry composition comprising the enzyme preparation of claim 1, and a 
compound selected from the group consisting of a surfactant, a builder compound, 
and a fabric softening agent. 
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ABSTRACT : 

The present invention relates to enzyme preparations consisting essentially of an 
enzyme which has cellulytic activity and comprises a first amino acid sequence 
consisting of 14 amino acid residues having the following sequence 

Thr Arg Xaa Xaa Asp Cys Cys Xaa Xaa Xaa Cys Xaa 1 2 3 4 5 6 7 8 9 10 11 12 Trp Xaa 13 
14 
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and a second amino acid sequence consisting of 5 amino acid residues having the 
following sequence 

Trp Cys Cys Xaa Cys 12 3 4 5 

wherein, in position 3 of the first sequence, the amino acid is Trp, Tyr or Phe; in 
position 4 of the first sequence, the amino acid is Trp, Tyr or Phe; in position 8 of 
the first sequence, the amino acid is Arg, Lys or His; in position 9, 10, 12 and 14, 
respectively, of the first sequence, and in position 4 of the second sequence, the 
amino acid is any of the 20 naturally occurring amino acid residues with the provisos 
that, in the first amino acid sequence, (i) when the amino residue in position 12 is 
Ser 'then the amino acid residue in position 14 is not Ser, and (ii) when the ammo 
residue in position 12 is Gly, then the amino acid residue in position 14 is not Ala, 
performs very good in industrial applications such as laundry compositions, for 
biopolishing of newly manufactured textiles, for providing an abraded look of 
cellulosic fabric or garment, and for treatment of paper pulp. Further, the invention 
relates to DNA constructs encoding such enzymes, a method for providing a gene 
encoding for such enzymes, a method of producing the enzymes, enzyme preparations 
containing such enzymes, and the use of these enzymes for a number of industrial 
applications . 

11 Claims, 8 Drawing figures 
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ABSTRACT : 

The present invention relates to enzyme preparations consisting essentially of an 
enzyme which has cellulytic activity and comprises a first amino acid sequence 
consisting of 14 amino acid residues having the following sequence 

Thr Arg Xaa Xaa Asp Cys Cys Xaa Xaa (SEQ ID NO: 79) 1 2 3 4 5 6 7 8 9 - Xaa Cys Xaa 
Trp Xaa 10 11 12 13 14 

and a second amino acid sequence consisting of 5 amino acid residues having the 
following sequence 

Trp Cys Cys Xaa Cys (SEQ ID NO: 80) 12 3 4 5 
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wherein, in position 3 of the first sequence, the amino acid is Trp, Tyr or Phe; in 
position 4 of the first sequence, the amino acid is Trp, Tyr or Phe; in position 8 of 
the first sequence, the amino acid is Arg, Lys or His; in position 9, 10, 12 and 14, 
respectively, of the first sequence, and in position 4 of the second sequence, the 
amino acid is any of the 2 0 naturally occurring amino acid residues with the provisos 
that, in the first amino acid sequence, (i) when the amino residue in position 12 is 
Ser, then the amino acid residue in position 14 is not Ser, and (ii) when the amino 
residue in position 12 is Gly, then the amino acid residue in position 14 is not Ala, 
performs very good in industrial applications such as laundry compositions, for 
biopolishing of newly manufactured textiles, for providing an abraded look of 
cellulosic fabric or garment, and for treatment of paper pulp. Further, the invention 
relates to DNA constructs encoding such enzymes, a method for providing a gene 
encoding for such enzymes, a method of producing the enzymes, enzyme preparations 
containing such enzymes, and the use of these enzymes for a number of industrial 
applications . 

11 Claims, 8 Drawing figures 
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CLAIMS : 

We claim: 

1. An enzyme preparation comprising an endoglucanase or endoglucanase core having 
a first amino acid sequence of SEQ ID NO: 79 and a second amino acid sequence of 
SEQ ID NO: 80 wherein, 

in position 3 of the first sequence, the amino acid is Trp, Tyr or Phe; 

in position 4 of the first sequence, the amino acid is Trp, Tyr or Phe; 

in position 8 of the first sequence, the amino acid is Arg, Lys or His; 

in position 9, 10, 12 and 14, respectively, of the first sequence, and in 
position 4 of the second sequence, the amino acid is any of the 20 naturally 
occurring amino acid residues with the provisos that, in the first amino acid 
sequence, (i) when the amino residue in position 12 is Ser, then the amino acid 
residue in position 14 is not Ser, and (ii) when the amino residue in position 12 
is Gly, then the amino acid residue in position 14 is not Ala, wherein said 
endoglucanase is obtained from a strain selected from the group consisting of 
Crinipellis scapella, Macrophomina phaseolina, Myceliophthora thermophila, 
Sordaria fimicola, Volutella colletotrichoides , Thielavia terrestris and 
Acremonium sp. 

2. The enzyme preparation according to claim 1, wherein the amino acid residue in 
position 9 of the first sequence is selected from the group consisting of 
proline, threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine and tryptophan. 

3. The enzyme preparation according to claim 1, wherein the amino acid residue in 
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position 10 of the first sequence is selected from the group consisting of 
proline, threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine and tryptophan. 

4 The enzyme preparation according to claim 1, wherein the amino acid residue in 
position 12 of the first sequence is selected from the group consisting of 
proline, threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine and tryptophan. 

5 The enzyme preparation according to claim 1, wherein the amino acid residue in 
position 14 of the first sequence is selected from the group consisting of 
proline, threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine, tryptophan, 
glutamic acid and aspartic acid. 

6 The enzyme preparation according to claim 1, wherein the amino acid residue in 
position 4 of the second sequence is selected from the group consisting of 
proline, threonine, valine, alanine, leucine, isoleucine, phenylalanine, glycine, 
cysteine, asparagine, glutamine, tyrosine, serine, methionine, tryptophan, 
glutamic acid and aspartic acid. 

7 The enzyme preparation according to claim 1, wherein, in the first sequence, 
the amino acid residue in position 3 is tyrosine; or the amino acid residue in 
position 4 is tryptophan; or the amino acid residue in position 8 is lysine. 

8. The enzyme preparation according to claim 1, wherein the first sequence 
comprises an amino acid sequence selected from the group consisting of SEQ ID 
NO: 102 and SEQ ID NO: 103. 

9. The enzyme preparation of claim 1 further comprising a cellulose-binding 
domain (CBD) of an 43 kD endoglucanase from Humicola insolens. 

10 A method of providing colour clarification of laundry, which method 
comprising treating the laundry with a soaking, washing or rinsing liquor 
comprising an enzyme preparation according to claim 1. 

11 A laundry composition comprising the enzyme preparation according to claim 1, 
and a compound selected from the group consisting of a surfactant, a builder 
compound, and a fabric softening agent. 
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CLAIMS : 

We claim: 

1. A process for providing a new pair of jeans made from dyed twill fabric and 
having localised variations in the colour density of the fabric providing the 
jeans with a stone -washed or abraded look corresponding to a delta remission 
value (. DELTA. R) higher than 11 and a reflection of a first area of the jeans 
fabric less than 12%, the reflection and the . DELTA. R value being determined by 

a. measuring the reflection of a first and a second area of the fabric at a 
wavelength of 420 nm using a ref lectometer having a measuring diaphragm with a 
diametrical dimension of 27 mm, the first area being located within the area of 
the upper half of the zipper cover visibly having the highest colour density, and 
the second area being located at least about 5 cm from any stitching present on 
the jeans, 

b. expressing the reflection in % related to 100% reflection, and 

c. calculating the .DELTA. R value as the difference between the % reflection of 
the first and the second area, respectively, 

the process comprising the steps of 

1. sewing a pair of jeans from newly manufactured dyed twill fabric, and 

ii. subjecting the pair of jeans to an abrasion treatment with an efficient 
amount of a cellulolytic enzyme in an aqueous medium essentially free of 
bleaching chemicals, wherein said cellulolytic enzyme is a monocomponent 
endoglucanase obtainable from a fungal strain belonging to the species Thielavia 
terrestris or an analogue of said monocomponent endoglucanase. 

2. The process according to claim 1, wherein the abrasion treatment further 
includes treatment with pumice in an amount of 0-80% relative to the amount which 
is conventionally used for stonewashing jeans with pumice in a conventional 
stonewashing process. 

3. The process according to claim 1, wherein the . DELTA. R value is higher than 
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4. The process according to claim 1, wherein the % reflection of the first area 
is less than 11. 

5. The process according to claim 1, wherein the pH of the aqueous medium is from 
about 4 to about 8 . 

6. The process according to claim 1, wherein the treatment is carried out at a 
temperature below 75. degree. C. 

7. The process according to claim 1, wherein the species is Thielavia terrestris, 
NRRL 8126. 

8. The process according to claim 1, wherein the monocomponent endoglucanase has 
the amino acid sequence listed in SEQ ID NO: 2. 

9. The process according to claim 1, wherein the monocomponent endoglucanase is 
encoded by a DNA construct comprising a DNA sequence selected from the group 
consisting of: (a) the DNA sequence listed in SEQ ID NO: 1 or an analogue thereof 
and (b) the DNA sequence obtainable from the plasmid in Saccharomyces cerevisiae, 
DSM 10081 or an analogue thereof, wherein said analogue 

i. is at least 75% homologous with the DNA sequence shown in SEQ ID NO: 1 or the 
DNA sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 10081 
or 

ii. hybridizes with the same nucleotide probe as the DNA sequence shown in SEQ ID 
NO: 1 or the DNA sequence obtainable from the plasmid in Saccharomyces 
cerevisiae, DSM 10081 when the hybridization is performed in a solution 
containing 5 . times . Standard Saline Citrate (SSC) at 45. degree. C. and the 
hybrids are washed in a solution comprising 2. times. SSC at 50. degree. C, or 

iii. encodes a polypeptide which is at least 70% homologous with a polypeptide 
encoded by a DNA sequence comprising the DNA sequence shown in SEQ ID N0:1 or the 
DNA sequence obtainable from the plasmid in Saccharomyces cerevisiae, DSM 10081, 
or 

iv. encodes a polypeptide which is immunologically reactive with an antibody 
raised against the purified endoglucanase encoded by the DNA sequence shown in 
SEQ ID NO:l or the DNA sequence obtainable from the plasmid in Saccharonyces 
cerevisiae, DSM 10081. 

10. A process according to claim 11 wherein the jeans are indigo-dyed denim with 
a sulphur-bottom or a sulphur-top. 

11. A process according to claim 1, wherein a desizing treatment is combined with 
the abrasion treatment. 

12. A new pair of jeans made from dyed twill fabric and having localised 
variations in the colour density of the fabric providing the jeans with a 
stone-washed or abraded look, wherein said jeans are produced using the method 
according to claim 11. 

13. The pair of jeans according to claim 12, wherein the . DELTA. R value is higher 
than 12. 

14. The pair of jeans according to claim 12, wherein the warp of the jeans fabric 
is dyed with a dye selected from the group consisting of sulfur dyes, direct 
dyes, naphthol dyes, reactive dyes, and vat dyes. 

15. The pair of jeans according to claim 14, wherein the fabric warp is dyed with 
indigo. 

16. The pair of jeans according to claim 15 which is a pair of blue denim jeans. 
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17. The pair of jeans according to claim 16, wherein the % reflection of the 
first area is less than 11. 
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ABSTRACT : 

Garment, e.g. a new pair of jeans, made from dyed twill fabric and having localised 
variations in the colour density of the fabric providing the jeans with a 
stone-washed or abraded look corresponding to a delta remission value ( . DELTA. R) 
higher than 11, and a reflection of a first area of the jeans fabric of less than 
12%, the reflection and . DELTA. R value being determined by a) measuring the 
reflection of the first and a second area of the fabric at a wavelength of 420 nm 
using a ref lectometer having a measuring diaphragm with a diametrical dimension of 27 
mm, the first area being located within the area of the upper half of the zipper 
cover visibly having the highest colour density (i.e. being relatively more 
coloured) , and the second area being located at least about 5 cm from any stitching 
present on the jeans, b) expressing the reflection in % related to a white standard 
(100% reflection), and c) calculating the . DELTA. R value as the difference between 
the % reflection of the first and the second area, respectively; and a process for 
the manufacturing of such garments. 

17 Claims, 0 Drawing figures 
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